Background: Existing quality improvement (QI) models have been used with varied success in health care. We developed the EPIDEM Model of Quality Improvement to apply QI principles to health care and promote a widespread culture of quality and patient safety.
value, which we routinely do through our daily practice. We can expand our value even more by applying our problem-solving skills to tackle deeper issues. This approach requires curiosity, salesmanship, collaboration, negotiation, strategic planning, effective communication, and a basic framework for QI.
Existing QI models that were developed in the manufacturing industry have been variably successful in medicine and health care. 2, 3 Patients-and the individuals and organizations that take care of them-are complex. As a result, QI must be consistent with local practices, institutions, and populations. 4, 5 Navigating these intricate relationships within complex systems is challenging and requires understanding some key principles and a continuous improvement mindset.
Nevertheless, QI education often is lacking for those who train in medical and healthcare fields. For example, QI is not consistently and systematically taught in medical schools and residency programs. QI is a mandatory component of the Accreditation Council for Graduate Medical Education (ACGME) milestones for pathology and other residency programs. 6, 7 However, the teaching that is provided is often led by practicing physicians with little or no formal QI training. 8 Consequently, health care professionals and laboratorians often enter the workforce with limited QI experience. Once in practice, they are overburdened and may not have the time or interest to learn formal QI, which is often fraught with acronyms, foreign terms, and project planning forms. What is critical, however, is to learn key principles, such as understanding the contextual variables that may hinder the success of QI activities. 9 If we can learn these principles and develop a QI mindset, we can become great teachers and practitioners of QI.
The EPIDEM Model of Quality Improvement was developed to better equip laboratorians, pathologists, and other health care providers for practical and effective QI. 4 Even without previous QI training, health care providers and medical laboratory professionals at all levels of experience can apply the model to better understand their particular institutional culture, climate, and resources, 4 and develop successful QI initiatives. More experienced individuals may choose to incorporate existing QI tools. By teaching this approach, we hope to promote a widespread culture of quality and patient safety, while providing a foundational framework for successfully implementing QI activities.
Principles of Quality Improvement
The EPIDEM model is intuitive if one can remember some key principles ( Table 1) . The following list is not all-inclusive; however, these principles are universal in QI and are critical to the EPIDEM model.
Principle 1: Good Intentions Are Not Enough
Even the best and noblest intentions do not automatically translate into success. As much as our children (or pets or spouses) mean well, sometimes they make messes that require more work to clean up. Similarly, when it comes to quality improvement, having good intentions is only the starting point.
Principle 2: Set Worthwhile Goals
This principle emphasizes the "R" in the well-known SMART acronym for goal-setting (specific, measurable, achievable, relevant, time-bound). 10 Ideally, establish goals that directly or indirectly lead to better patient care or outcomes. For example, turnaround-time goals for laboratory tests are worthwhile if they will lead to more effective patient treatment and decreased hospital length of stay.
Principle 3: Understand Processes and Systems
It is easy to assume an understanding of the underlying problem. However, this principle recommends taking a step back to understand the process from multiple perspectives and to explore systematic factors. of the intervention. As laboratory professionals, it would be difficult to prove our value if we did not offer data to support our claims. Formal QI has terms for various types of graphs and figures (eg, scatter diagrams, run charts, histograms); however, laboratorians are already familiar with the importance of measuring and tracking data (eg, control charts).
Principle 6: Your Job is Never Done
The task of QI is never complete. The continuous-improvement mindset recognizes the need for constant evaluation, refinement, and modification. The popular Plan-Do-StudyAct method emphasizes reiterative cycles. Ultimately, the goal is for continuous QI to become an integral part of an organization's culture.
The EPIDEM Model
The EPIDEM model is an easy, memorable way to systematically remember the steps of process improvement and address key considerations ( Table 2) : explore baseline issues, local culture, and context; promote solutions to the right individuals; implement changes in a timely manner; document steps taken; evaluate and measure efforts; and make modifications to improve intervention further.
Each step is explained further below with specific examples within the context of the clinical laboratory. Please keep in mind, however, that the EPIDEM model can be applied to all areas of medicine and health care.
Exploration
The initial exploration step of the EPIDEM model is the foundation upon which all the other steps are built. It is necessary to take a step back to understand the deeply entrenched culture, the context in which situations occur, and the available resources. Then, exploration requires clarifying whether a problem exists, why there is a problem, the scope of the problem, and any potential solutions. How to best market our ideas depends on the target audience and the project itself. Word of mouth is powerful, especially when coming from respected leaders. Those in academic pathology will, at the minimum, want to obtain the support of departmental and institutional leadership. Otherwise, buy-in may need to be obtained one person at a time. Implementation Implementing QI initiatives requires taking steps to ensure that solutions will be well-received (buy-in) and successful over time (sustainability). All too often, we are quick to implement ideas and initiatives without thorough exploration and promotion because we underestimate the challenges of implementation. In fact, the field of implementation science is devoted to the study of translating medical research into clinical practice. 11 An often-cited statistic is that it takes an average of 17 years for evidence-based research to become part of routine clinical care.
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It is important to perform analyses to understand processes and systems (principle 3) before the implementation of larger-scale initiatives. Anticipate mistakes that may occur (in Japanese, this is known as poka yoke, or "mistake-proofing") and simplify processes wherever possible (to reduce waste). Doing so may require performing pilot studies and implementing the initiative on a small scale first. Resistance will surely arise, but if we work in multidisciplinary teams, diverse voices will help identify potential challenges at various steps for different individuals. Be prepared for the unexpected and be willing to modify plans (see below) as needed.
Documentation
Carefully document every step of your intervention, as well as your successes and challenges. Even successful efforts must be documented, so that they can be replicated. Failures should be studied as valuable learning tools. At minimum, the baseline data must be documented and the impact of interventions recorded (principle 5). Practically speaking, meticulous documentation is helpful for work Table 3 . Application of EPIDEM to Solve a Household Problem
EPIDEM Step Application of EPIDEM Exploration
In early September 2017, the author and her husband observed unusual mounds of dirt along the far edge of their backyard fence. Being first time homeowners and largely indoor people, neither knew the nature of these mounds. The author resorted to online searching for information, and her husband posted photos on the neighborhood Facebook page. Based on the asymmetry of the mounds, the author determined they were likely gopher mounds. She purchased some highly rated traps, and her husband purchased poison pellets. The pellets, which seemed easier to use, were deposited into the openings of some mounds. At the end of November, new mounds emerged, this time very close to the house itself. The author escalated her investigation of the problem, researching more deeply into the social structure and habits of gophers. Based on her study of the mound formation, she determined that the gophers could cause real damage to the underlying house structure. It would be necessary to treat the problem, and the likely solution would be physical traps with effective bait (peanut butter).
The author believed she was too timid and clumsy to be able to safely set off the traps. She first needed to convince her husband that it was in his best interest to consider her solution, despite his hesitation to use the traps.
Promotion
The author and her husband had a shared goal but differed in their approaches. The husband believed that only a professional pestcontrol expert would be able to treat the problem. However, given that it was the Saturday after Thanksgiving, the author made the point that it would be difficult to secure the services of an exterminator over the weekend. If they set the traps on Saturday night, she reasoned, they would have 2 evenings to potentially catch the culprit before the business week began. She contacted a local exterminator and arranged for him to come on Monday, which helped to reassure her husband.
Implementation
On early Saturday evening, the author and her husband identified the most viable mound and carefully set the traps, as indicated in the illustrations she had studied. Despite unexpectedly running into an underground sprinkler line, she remained optimistic and reminded him of the back-up plan.
Documentation
When the initial problem and solution were being explored, the author and her husband took photographs of the mounds. The author saved the links to the websites she had visited and, despite not having any training as an artist, sketched out mound illustrations with ideal trap placements. She archived her Facebook messaging correspondence with the exterminator. After setting the traps, the husband took a photo of the targeted mound, indicated by a pole. The Sunday morning aftermath was also documented photographically.
Evaluation
The partners defined success as removal of the gopher, which was accomplished by Sunday morning. Gophers tend to operate in isolation, so the capture of one gopher was hailed as a success.
Modification
To be more certain of their success, the author and her husband still requested an exterminator visit. The exterminator was reportedly "impressed" and had no suggestions other than to continue to use traps as needed. He also implied that this makeshift QI team had potential in the pest-control business. 
Although modification is listed as the last step of EPIDEM, modifications may be needed at any point. We must maintain flexibility throughout the exploration, promotion, implementation, documentation, and evaluation of QI projects. As issues arise, it may be necessary to address workarounds or special groups. As new information becomes available, there may be opportunities to expand or improve interventions. This step of EPIDEM reflects the understanding that your job is never done (principle 6). The ultimate goal is for continuous quality improvement to become integral to an organization's culture.
Applications of EPIDEM
Frequently, QI is thought of as an elusive goal, an idealistic endeavor reserved for those formally trained in public health or those holding positions as hospital administrators, quality officers, or laboratory directors. Our acronym reflects the belief that QI is for everyone and for every situation.
Although the steps above are described mainly in the context of how pathologists and laboratorians can influence organizations, QI can occur on a small scale or a large scale. It can occur in one's home or in one's workplace. For example, my colleagues and I have successfully applied EPIDEM to alter a 5-year trend of erroneous laboratory test orders for patients with leukemia (test utilization). 4 Also, we have streamlined the process of providing BRAF molecular testing for metastatic melanoma. 12 The EPIDEM principles have been used to promote quality culture and develop QI training at our institution, and in my personal life, it has been applied to catch a gopher in my backyard ( Table 3) .
We hope this new QI model will help facilitate an "EPIDEMic" of quality improvement by providing a foundational framework to successfully implement quality improvement initiatives, whether in the home, the laboratory, or the community at large. LM
